Antibody solubility behavior in monovalent salt solutions reveals specific anion effects at low ionic strength.
Protein solubility was measured using the crystalline precipitate of a recombinant therapeutic antibody, in monovalent salt solutions containing KF, KCl, and KSCN (up to ∼ 0.7 M) at different pH conditions. For all three anions, the antibody solubility demonstrated complex behavior, both monotonic and nonmonotonic, with dependence on pH and salt concentration. At pH 7.1, close to the isoelectric point (pI) of 7.2, a typical salting-in behavior was observed with the salting-in constants of 12.7, 8.0, and 2.8 M for KSCN, KCl, and KF, respectively, suggesting that the anions follow the order of SCN(-) > Cl(-) > F(-) for increasing antibody solubility. Nonmonotonic behavior, as described by an initial solubility decrease followed by a solubility increase with ionic strength, was observed at pH 5.3, far below its pI. The effectiveness of the anion for reducing the solubility followed the order of SCN(-) > Cl(-) > F(-) . After the solubility reached the minimum, the anion's effectiveness for raising the antibody solubility was in agreement with that at pH 7.1. The mechanisms for the above phenomena are discussed based upon specific binding of the anions to the antibody surface. The mechanistic view of anion binding and its charge neutralization effect at pH 5.3 was supported by the results from the effective charge and zeta-potential measurements.